It is known that an interesting part of the study of the representation theory of p-adic groups can be reduced to the study of the representation theory of affine Hecke algebras [B, V]. Let (W, S) be an extended affine Weyl group and H k,q 0 the corresponding Hecke algebra over a field k with a nonzero parameter q 0 ∈ k. When k is the complex numbers field and q 0 is not a root of unity, a classification of simple representations of 
1. Extended affine Weyl groups and their Hecke algebras 1.1. Let G be a connected reductive group over the field C of complex numbers with simply connected derived group and T a maximal torus of G. Let N G (T ) be the normalizer of T in G. Then W 0 = N G (T )/T is a Weyl group, which acts on the character group X = Hom(T, C * ) of T . The semi-direct product W = W 0 X is called an extended affine Weyl group. We shall denote by S the set of simple reflections of W .
Denote by H k,q 0 the Hecke algebra of (W, S) over an arbitrary field k with a nonzero parameter q 0 ∈ k. We shall assume that k contains the square roots of q 0 . The following result is due to J. Bernstein; see [L1, Theorem 8 .1] for a proof.
(a) The center Z of H k,q 0 is a finitely generated k-algebra and H k,q 0 is a finitely generated Z-module.
The following result was proved in [KL2, Proof of Prop. 5.13] when k is uncountable, by using an argument of Dixmier. 
. This implies that y 1 is invertible in Y and leads to a contradiction. Therefore we must have r = 0. The proposition is proved.
a-function and based ring
In this section we will see that the simple J k -modules and simple H k,q 0 -modules have a nice relationship.
2.1. We refer to [L2, 2.1] and [L3, 2.3] for the definitions of the function a : W → N and of the based ring J of W respectively. Following [L3] we denote by t w , w ∈ W the basis elements of J. For each nonnegative integer i we denote by J i the subgroup of J generated by all t w with a(w) = i. Then J i is a two-sided ideal of J and J is the direct sum of all
k is a direct summand of J k and is also a k-algebra. By abusing notation we also write t w for t w ⊗ 1.
Let C w , w ∈ W be the Kazhdan-Lusztig basis of H k,q 0 in [KL1, L4] and write (a) There is a well-defined homomorphism ϕ :
In this way, J
The following result was proved by Lusztig [L4, Prop. 1.6 (iii) ] provided that k is uncountable.
Lemma 2.2. Any simple J k -module is finite dimensional.
Proof. A proof is similar to that for Proposition 1.2.
2.3. Let E be a J k -module through the homomorphism ϕ, it is endowed with an H k,q 0 -module structure. We denote the H k,q 0 -module by E ϕ . Convention: For any subset N of E and any subset L of H k,q 0 , we often write LN for ϕ(L)N . Thus, as a set the notation LN is unambiguous, no matter whether N is regarded as a subset of E or as a subset of E ϕ .
For each simple J k -module E, there is a unique i such that
We have ([L4, Proof of Lemma 1.9]).
(a) When M is simple, the map p is surjective and
The following assertion is clear.
N is spanned by all C w N, w ∈ W with a(w) = a(E).
Lemma 2.4. Let E be a simple J k -module and N a submodule of E ϕ such that C w N = 0 for some w ∈ W with a(w) = a(E). Regarding N as a subset of E, then H
Proof. Using section 2.3 (b) we know a(N ) = a(E). ThusÑ = J a(E) k
⊗ H k,q 0 N . We have a well-defined k-linear map θ :Ñ → E, t w ⊗ v → ϕ(C w )v.
Using [L3, 2.4 (c)] we see that θ is a homomorphism of
Proof. Assume that E ϕ has a simple constituent M such that a(M ) = a(E). Let N 2 ⊂ N 1 be two submodules of E ϕ such that the quotient module N 1 /N 2 is M . Then C w N 1 = 0 for some w ∈ W with a(w) = a(E). By Lemma 2.4 we have
is a two-sided ideal, using Lemma 2.4 we see that Proof. The "only if" part is obvious. Now we prove the "if" part. Assume that E ϕ had no simple constituent M with a(M ) = a(E). Let N be a maximal submodule of E ϕ . Then E ϕ /N is simple. By assumption and section 2.3 (b), we have H
This is a contradiction. The corollary is proved.
Lemma 2.7. Let E and E be two simple
For simplicity, we shall writeẼ for E ϕ . There are two well-defined k-linear maps
Clearly p is a homomorphism of J k -modules. According to the proof of Lemma 2.4, θ is also a homomorphism of J k -modules. Obviously we have πθ = pp (see section 2.3 for the definition of p :M ϕ → M ).
Since p is a surjection, the homomorphism p induces a surjective homomorphism of J k -modules,p :Ẽ/ker θ →M/p (ker θ). As J k -modules,Ẽ/ker θ is isomorphic to E, since E is simple and θ(Ẽ) = H 
As a consequence, if M is isomorphic to M , then E must be isomorphic to E . The lemma is proved. (b) A weaker result was proved in [X1, Theorem 6.6] .
(c) In [Gr] , Grojnowski announced a stronger result. The proof seems to not be available yet. The validity of the result will be commented on in a future work.
(d) For typeÃ n , rank 2 cases, the structure of the based ring J is known explicitly [X1, X2, BO] . In these cases we can get a classification of simple H k,q 0 -modules for any field k containing square roots of q 0 , by means of J k . The result suggests that an analogue of the Deligne-Langlands-Lusztig classification of simple H k,q 0 -modules remains true, provided that k is algebraically closed and the subalgebra H(W 0 ) k,q 0 of H k,q 0 generated by all C w (w ∈ W 0 ) is semisimple. The details will appear elsewhere.
